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[57] ABsTRAcr 
A single three-terminal chip-type surge absorber com 
bines two or three semiconductor surge-absorbing ele 
ments with three electrode plates and resin-molding the 
combination. When more lines must be connected to an 
electronic device subject to a voltage surge, instead of 
mounting a plurality of surge-absorbing elements, 
which requires a substantial space and many mounting 
steps, a single surge absorber with a plurality of surge 
absorbing elements absorbs the voltage surge. 

23 Claims, 3 Drawing Sheets 
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CHIP-TYPE SURGE ABSORBER 

BACKGROUND OF THE INVENTION 

The present invention relates to a surge absorber 
installed in an electronic device or other electrical appa 
ratus that a voltage surge can damage. The surge ab 
sorber comprises a semiconductor surge-absorbing ele 
ment that can prevent a malfunction of the electronic 
device caused by a voltage surge. More particularly, the 
present invention relates to a chip-type surge absorber 
adapted to be mounted directly on the surface of a 
printed circuit board. 
A surge absorber is usually connected to a pair of 15 

input lines of an electronic component of a communica 
tion or electronic device. The surge absorber operates 
at a voltage higher than the service voltage of the elec 
tronic component. More speci?cally, the surge absorber 
is a resistor that in normal operation has a high resis 
tance at any voltage lower than its service voltage. 
When an impressed voltage becomes higher than the 
service voltage, the resistance of the surge absorber 
drops to no more than several tens of ohms. Thus, when 
a voltage surge, as from a nearby lightning bolt, is ap 
plied to a surge absorber protecting an electronic com 
ponent, the surge absorber is instantaneously actuated 
to absorb the voltage surge. This actuation prevents the 
voltage surge from traveling through the electronic 
component, thereby preventing the voltage surge from 
causing damage to the electronic component. 
A surface-mounted chip-type surge absorber is 

known that employs a semiconductor surge-absorbing 
element, generally a thyristor. This surge absorber com 
prises, in addition to the semiconductor surge-absorbing 
element, a pair of electrode plates and a resin body. The 
resin body covers the surge-absorbing element and 
leaves exposed each of the terminals of the electrode 
plates. One end of each electrode plate is connected to 
each of upper and lower electrode surfaces of the surge 
absorbing element. Since the other ends of the electrode 
plates are located on a plane, this surge absorber can be 
mounted directly on the surface of a substrate. 

In the surge-absorbing circuit of a communication 
line such as a telephone circuit, a surge absorber is con~ 
nected between the input lines, and a plurality of surge 
absorbers dissipate any voltage surge impressed on ei 
ther one of the input lines. 
For example, a chip-type surge absorber is generally 

connected to a pair of input lines that are in turn con 
nected to an electronic component. When a surge 
absorbing circuit uses a surge absorber that incorporates 
a conventional single-semiconductor surge-absorbing 
element, two or three surge absorbers must be mounted 
on the substrate. Mounting a plurality of surge absorb 
ers rather than one requires both a larger area for 
mounting and more installation labor. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

An object of the present invention is to provide, for 
multiple lines requiring a plurality of surge-absorbing 
elements, a chip-type surge absorber that does not re 
quire a wide area for mounting on a printed circuit 
board. 
A further object of the present invention is to pro 

vide, for multiple lines requiting a plurality of surge 
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2 
absorbing elements, a chip-type surge absorber that can 
be mounted in a few simple steps. 
To achieve these objects, the chip-type surge ab 

sorber of the present invention comprises a ?rst elec 
trode plate with a partially exposed projection at the 
center, two semiconductor surge-absorbing elements, a 
second and a third electrode plate, and a resin body that 
covers the two semiconductor surge-absorbing ele 
ments and the three electrode plates. One of the elec 
trode surfaces of each surge-absorbing element is con 
nected to the upper surface of each of the two ends of 
the ?rst electrode plate. One end of each of the second 
and third electrode plates is connected to the other 
electrode surface of the respective surge-absorbing ele 
ments. The other ends of the second and third electrode 
plates are located on the same plane as the partially 
exposed projection of the ?rst electrode plate. 
The chip-type surge absorber of the present invention 

can also be constructed in another way. One electrode 
surface of a third semiconductor surge-absorbing ele 
ment is connected to an end of the third electrode plate. 
The other electrode surface of the third semiconductor 
surge-absorbing element is connected to an end of the 
second electrode plate by a conductive member. The 
resin body covers the three surge absorbing elements 
and the conductive member. 

Brie?y stated, the present invention provides a single 
three-terminal chip-type surge absorber made by com 
bining two or three semiconductor surge-absorbing 
elements with three electrode plates and resin-molding 
the combination. When more lines must be connected to 
an electronic device subject to a voltage surge, instead 
of mounting a plurality of surge-absorbing elements, 
which requires a substantial space and many mounting 
steps, a single surge absorber with a plurality of surge 
absorbing elements absorbs the voltage surge. 
According to an embodiment of the invention, a chip 

type surge absorber comprises: a ?rst electrode plate 
having a projection at its center; said ?rst electrode 
plate having further a ?rst and a second end; a ?rst and 
a second semiconductor surge-absorbing element; said 
?rst and said second semiconductor surge-absorbing 
element having each a ?rst electrode surface connected 
to an upper surface of said ?rst electrode plate at respec 
tively said ?rst and said second end thereof; a second 
electrode plate having a ?rst end connected to a second 
electrode surface of said ?rst semiconductor surge 
absorbing element; said second electrode plate being 
formed so that a second end thereof is located in the 
same plane as said projection; a third electrode plate 
having a ?rst end connected to a second electrode sur 
face of said second semiconductor surge-absorbing ele 
ment; said third electrode plate being formed so that a 
second end thereof is located in the same plane as said 
projection; and a resin body covering said ?rst and said 
second semiconductor surge-absorbing element while 
exposing said projection, said second end of said second 
electrode plate, and said second end of said third elec 
trode plate. 
According to a feature of the invention, a chip-type 

surge absorber comprises: a first electrode plate having 
a projection at its center; said ?rst electrode plate hav 
ing further a ?rst and a second end; a ?rst and a second 
semiconductor surge-absorbing element; said ?rst and 
said second semiconductor surge-absorbing element 
having each a ?rst electrode surface connected to an 
upper surface of said ?rst electrode plate at respectively 
said ?rst and said second end thereof; a second elec 
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trode plate having a ?rst end connected to a second 
electrode surface of said ?rst semiconductor surge 
absorbing element; said second electrode plate being 
formed so that a second end thereof is located in the 
same plane as said projection; a third electrode plate 
having a ?rst end connected to a second electrode sur 
face of said second semiconductor surge-absorbing ele 
ment; said third electrode plate being formed so that a 
second end thereof is located in the same plane as said 
projection; a third semiconductor surge-absorbing ele 
ment; said third semiconductor surge-absorbin g element 
having a ?rst electrode surface connected to an end of 
a one of said second and said third electrode plate; a 
second electrode surface of said third semiconductor 
surge-absorbing element and said ?rst end of a one of 
said third and said second electrode plate being con 
nected by a conductive member; and a resin body cov 
ering said ?rst, said second, and said third semiconduc 
tor surge-absorbing element and said conductive mem 
ber while exposing said projection, said second end of 
said second electrode plate, and said second end of said 
third electrode plate. 
According to another feature of the invention, a 

method of making a chip-type surge absorber com 
prises: a ?rst connecting step of connecting an upper 
surface at a ?rst and a second end of a ?rst electrode 
plate having a projection at its center to a ?rst electrode 
surface of respectively a ?rst and a second semiconduc 
tor surge-absorbing element; a second connecting step 
of connecting each of a second and a third electrode 
plate at a ?rst end thereof to a second electrode surface 
of respectively said ?rst and said second semiconductor 
surge-absorbing element; said ?rst and second connect 
ing steps forming a combination body; placing said 
combination body into a mold constructed so that said 
projection and a second end of each of said second and 
said third electrode plates remain outside said mold; 
pouring a sealing resin into said mold; curing said resin; 
and removing said mold. 
The above, and other objects, features, and advan 

tages of the present invention will become apparent 
from the following description read in conjunction with 
the accompanying drawings, in which like reference 
numerals designate the same elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view of a ?rst embodiment of a 
chip-type surge absorber of the present invention. 
FIG. 2 is a diagram of a surge-absorbing circuit, 

equivalent to the circuit shown in FIG. 6, that uses the 
surge absorber shown in FIG. 1. 
FIG. 3 is a sectional view of another embodiment of 

the chip-type surge absorber of the present invention. 
FIG. 4 is a diagram of a surge-absorbing circuit, 

equivalent to the circuit shown in FIG. 7, that uses the 
surge absorber shown in FIG. 3. 
FIG. 5 is a sectional view of a conventional chip-type 

surge absorber. 
FIG. 6 is a diagram of a surge-absorbing circuit of a 

communication line. 
FIG. 7 is a diagram of another surge-absorbing circuit 

of a communication line. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 5, a surge absorber 1 comprises a 
semiconductor surge-absorbing element 2 of a thyristor 
structure, a pair of electrode plates 3 and 4, and a resin 
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4 
body 5 that covers surge-absorbing element 2 except for 
terminals of electrode plates 3 and 4. One end of each of 
electrode plates 3 and 4 is connected to each of a lower 
electrode surface 2a and an upper electrode surface 2b 
of surge-absorbing element 2. Since the other ends of 
the electrode plates 3 and 4 are located on a plane, surge 
absorber 1 can be mounted directly on the surface of a 
substrate 6. > 

In a surge-absorbing circuit of a communication line, 
such as a telephone line, a surge absorber is connected 
between a pair of input lines. A plurality of surge ab 
sorbers permits absorption of a voltage surge impressed 
on either one of the pair of input lines. 
As shown in FIG. 6, for example, when a pair of input 

lines 8 and 9 are connected to an electronic component 
10, a chip-type surge absorber 1 can be connected be 
tween input lines 8 and 9. 

Referring to FIGS. 6 and 7, when a surge-absorbing 
circuit incorporates conventional single-semiconductor 
surge-absorbing elements, two or three surge absorbers 
must be mounted on the substrate. Mounting of more 
than one surge absorber requires a substantial area and 
a number of steps for mounting. 
The semiconductor surge-absorbing element of the 

present invention should preferably be a relatively com 
pact silicon surge-absorbing element with a high surge 
current capacity. The available types of silicon surge 
absorbing elements include the two-way type, the uni 
lateral type, and the reverse blocking type. The two 
way type of silicon surge-absorbing element is preferred 
because it occupies the least space. ' 
There is a preferred method of covering, by a resin 

body, a plurality of surge-absorbing elements and elec 
trode plates that are connected together. After the 
surge-absorbing elements and the electrode plates are 
soldered together, the combination is placed into a 
mold. A sealing resin is poured over the combination. 
After the object in the mold is cured by heat, the mold 
is removed. An epoxy resin is preferred. Though the 
surge-absorbing elements and the electrode plates are 
usually soldered together, they may be connected by 
any suitable conductive adhesive. 
According to the present invention, a single surface 

mounting chip-type surge absorber incorporates a plu 
rality of semiconductor surge-absorbing elements with 
both terminal electrodes and an intermediate electrode 
exposed on the bottom surface. Thus, even when two or 
three surge-absorbing elements are required, for exam 
ple, in a surge-absorbing circuit such as a telephone line, 
it suf?ces to mount a single surge absorber of the pres 
ent invention. Consequently, compared with a plurality 
of conventional surge-absorbing elements, the single 
surge absorber of the present invention requires less 
area for mounting on the surface of the substrate and 
fewer steps for mounting components. 

EXAMPLE 1 

Referring to FIG. 1, ?rst and second two-way semi 
conductor surge-absorbing elements 11 and 12, each 
about 3 mm long, about 3mm wide, and about 1 mm 
thick, were prepared. Each of surge-absorbing elements 
11 and 12 had a thyristor constructed of silicon semi 
conductor. Surge-absorbing element 11 had a lower 
electrode surface 110 and an upper electrode surface 
11b. Surge-absorbing element 12 had a lower electrode 
surface 12a and an upper electrode surface 12b. A ?rst 
electrode plate 16 had a projection 160 at the center and 
a cross-section shaped like an inverted hat. Surge 



5 
absorbing elements 11 and 12 were placed on an upper 
surface of ?rst electrode plate 16 at its respective ends. 
Electrode surface 11a and electrode surface 12a were 
soldered to ?rst electrode plate 16. 

After ?xing ?rst electrode plate 16, with surge 
absorbing elements 11 and 12 connected thereto by a 
?tting (not shown), a lower surface at an end of a sec 
ond electrode plate 17 was soldered to upper electrode 
surface 11b. A lower surface at an end of a third elec 
trode plate 18 was soldered to upper electrode surface 
12b. Second and third electrode plates 17 and 18 each 
had the same width as ?rst electrode plate 16. Second 
and third electrode plates 17 and 18 were bent to be 
horizontally symmetrical where they were connected 
to surge-absorbing elements 11 and 12. Ends of elec 
trode plates 17 and 18 away from the connections to 
surge-absorbing elements 11 and 12 were bent to lie in 
the same plane as a projection 16a of the ?rst electrode 
plate 16. 
The combination of surge-absorbing elements 11 and 

12 and electrode plates 16, 17, and 18 was placed in a 
mold (not shown) having the following inside dimen 
sions: a length of about 5 mm, a width of about 10 mm, 
and a height of about 3 mm. An epoxy resin was poured 
into the mold. After curing the resin and removing the 
mold, a surge absorber 20 was obtained. Referring again 
to FIG. 1, the mold had previously been formed so that 
terminal electrodes A and B were exposed from both 
side surfaces to the bottom surface of a resin body 19, 
and an intermediate electrode C was exposed at the 
center of the bottom surface of resin body 19. The ter 
minal electrodes A and B corresponded to the ends of 
second and third electrode plates 17 and 18 opposite 
where surge-absorbing elements 11 and 12 were con 
nected. The intermediate electrode C corresponded to 
the projection 16a. 

Referring to FIG. 2, surge absorber 20 was connected 
to a circuit comprising an electronic component 10 
connected to a pair of input lines 8 and 9. It was possible 
to form a circuit equivalent to the surge-absorbing cir 
cuit shown in FIG. 6 by connecting terminal electrodes 
A and B and intermediate electrode C to a substrate (not 
shown). 

EXAMPLE 2 

Referring to FIG. 3, a combination comprising two 
surge-absorbing elements and three electrode plates was 
prepared in the same manner as in Example 1. A lower 
electrode surface 13b of a third surge-absorbing element 
13 (the latter of the same construction as ?rst and sec 
ond surge-absorbing elements 11 and 12) was soldered 
to an upper surface at an end of third electrode plate 18 
opposite terminal electrode B. An upper electrode sur 
face 13a of third surge-absorbing element 13 was con 
nected by a conductive member 14 (a wire) to an upper 
surface of the second electrode plate 17 at an end oppo 
site terminal electrode A. 

This combination with resin body 19 formed a surge 
absorber 30. In chip-type surge absorber 30, terminal 
electrodes A and B were exposed from both side sur 
faces to the bottom surface of resin body 19. Intermedi 
ate electrode C was exposed at the center of the bottom 
surface of resin body 19. 

It was possible to form a circuit equivalent to the 
surge absorbing circuit shown in FIG. 7 by connecting 
terminal electrodes A and B and the intermediate elec 
trode C to a substrate (not shown). 
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6 
Surge absorber 30 may also be formed by connecting 

lower electrode surface 13b to an end of second elec 
trode plate 17 and connecting upper electrode surface 
130 and an end of third electrode plate 18 by means of 
conductive member 14. A wire, such as an aluminum or 
a copper wire, or a metal sheet, such as a copper sheet, 
may form conductive member 14. ' 
Having described preferred embodiments of the in 

vention with reference to the accompanying drawings, 
it is to be understood that the invention is not limited to 
those precise embodiments, and that various changes 
and modi?cations may be effected therein by one skilled 
in the art without departing from the scope or spirit of 
the invention as de?ned in the appended claims. 
What is claimed is: 
1. A chip-type surge absorber, which comprises: 
a ?rst electrode plate having a projection at its center; 
said ?rst electrode plate having further a ?rst and a 

second end; 
a ?rst and a second semiconductor surge-absorbing 

element; 
said ?rst and said second semiconductor surge 

absorbing element having each a ?rst electrode 
surface connected to an upper surface of said ?rst 
electrode plate at respectively said ?rst and said 
second end thereof; 

a second electrode plate having a ?rst end connected 
to a second electrode surface of said ?rst semicon 
ductor surge-absorbing element; 

said second electrode plate being formed so that a 
second end thereof is located in the same plane as 
said projection; , 

a thirdielectrode plate having a ?rst end connected to 
a second electrode surface of said second semicon 
ductor surge-absorbing element; 

said third electrode plate being formed so that a sec 
ond end thereof is located in the same plane as said 
projection; and ' 

a resin body covering said ?rst and said second semi 
conductor surge-absorbing element while exposing 
said projection, said second end of said second 
electrode plate, and said second end of said third 
electrode plate. 

2. Achip-type surge absorber as in claim 1, wherein: 
said ?rst and said second semiconductor surge 

absorbing element is a two-way type of silicon 
surge-absorbing element. 

3. A chip-type surge absorber'as in claim 1, wherein: I 
said ?rst and said second semiconductor surge 

absorbing element is a thyristor. 
4. A chip-type surge absorber as in claim 1, wherein: 
said resin body is epoxy resin. 
5. A chip-type surge absorber as in claim 1, wherein: 
said ?rst and second electrode surfaces are connected 
by soldering. ' 

6. A chip-type surge absorber as in claim 1, wherein: 
said ?rst and second electrode surfaces are connected 
by a conductive adhesive. 

7. A chip-type surge absorber, which comprises: 
a ?rst electrode plate having a projection at its center; 
said ?rst electrode plate including a ?rst and a second 

end; 
a ?rst and a second semiconductor surge-absorbing 

element; 
said ?rst and said second semiconductor surge 

absorbing element having each a ?rst electrode 
surface connected to an upper surface of said ?rst 
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electrode plate at respectively said ?rst and said 
second end thereof; 

a second electrode plate having a ?rst end connected 
to a second electrode surface of said ?rst semicon 
ductor surge-absorbing element; 

said second electrode plate being formed so that a 
second end thereof is located in the same plane as 
said projection; 

a third electrode plate having a ?rst end connected to 
a second electrode surface of said second semicon 
ductor surge-absorbing element; 

said third electrode plate being formed so that a sec 
ond end thereof is located in the same plane as said 
projection; 

a third semiconductor surge-absorbing element; 
said third semiconductor surge-absorbing element 
having a ?rst electrode surface connected to said 
?rst end of a one of said second and said third 
electrode plate; 

a second electrode surface of said third semiconduc 
tor surge-absorbing element and said ?rst end of 
another of said third and said second electrode 
plate being connected by a conductive member; 
and 

a resin body covering said ?rst, said second, and said 
third semiconductor surge-absorbing element and 
said conductive member while exposing said pro 
jection, said second end of said second electrode 
plate, and said second end of said third electrode 
plate. 

8. A chip-type surge absorber as in claim 7, wherein: 
said ?rst, said second and said third semiconductor 

surge-absorbing elements are two-way type silicon 
surge-absorbing element. 

9. A chip-type surge absorber as in claim 7, wherein: 
said ?rst, said second, and said third semiconductor 

surge-absorbing elements are thyristors. 
10. A chip-type surge absorber as in claim 7, wherein: 
said resin body is an epoxy resin. 
11. A chip-type surge absorber as in claim 7, wherein: 
said ?rst and second electrode surfaces are connected 
by soldering. 

12. A chip-type surge absorber as in claim 7, wherein: 
said ?rst and second electrode surfaces are connected 
by a conductive adhesive. 

13. A method of making a chip-type surge absorber, 
which comprises: 

a ?rst connecting step of connecting an upper surface 
at a ?rst and a second end of a ?rst electrode plate 
having a projection at its center to a ?rst electrode 
surface of respectively a ?rst and a second semi 
conductor surge-absorbing element; 

a second connecting step of connecting each of a 
second and a third electrode plate, at a ?rst end of 
said second electrode plate and at a ?rst end of said 
third electrode plate respectively, to a second elec 
trode surface of respectively said ?rst and said 
second semiconductor surge-absorbing element; 

said ?rst and second connecting steps forming a com 
bination body; 

placing said combination body into a mold in which a 
second end of each of said second and said third 
electrode plates remain outside said mold; 

pouring a sealing resin into said mold; and 
curing said resin. 
14. A method of making a chip-type surge absorber as 

in claim 13, further comprising: 
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8 
a third connecting step of connecting a ?rst electrode 

surface of a third semiconductor surge-absorbing 
element to an end of a one of said second and said 
third electrode plate; 

a fourth connecting step of connecting a second elec 
trode surface of said third semiconductor surge 
absorbing element to said ?rst end of a one of said 
third and said second electrode plate by a conduc 
tive member; 

said third and said fourth connecting steps immedi 
ately following said second connecting step; and 

said third and said fourth connecting steps preceding 
said steps of forming, placing, pouring, and curing. 

15. A method of making a chip-type surge absorber as 
in claim 13, wherein said connecting steps include sol 
dering. 

16. A method of making a chip-type surge absorber as 
in claim 13, wherein said connecting steps include a 
conductive adhesive. 

17. A method of making a chip-type surge absorber as 
in claim 13, wherein said step of pouring is carried out 
with an epoxy resin. 

18. A method of making a chip-type surge absorber as 
in claim 14, wherein said connecting steps are carried 
out by soldering. 

19. A method of making a chip-type surge absorber as 
in claim 14, wherein said connecting steps are carried 
out with a conductive adhesive. 

20. A method of making a chip-type surge absorber as 
in claim 14, wherein said step of pouring is carried out 
with an epoxy resin. 

21. A chip-type surge absorber, which comprises: 
?rst and second electrode plates each having an 
upper and a lower surface; 

said ?rst electrode plate having a projection at a 
center thereof; 

said ?rst electrode plate having a ?rst end and a sec 
ond end; 

a ?rst semiconductor surge-absorbing element having 
an upper and a lower surface; 

said upper surface of said ?rst semiconductor surge 
absorbing element contacting said lower surface of 
said second electrode plate and said lower surface 
of said ?rst semiconductor surge-absorbing ele 
ment contacting said upper surface of said ?rst end 
of said ?rst electrode plate; 

a third electrode plate having an upper surface and a 
lower surface; 

a sub-unit having second and third semiconductor 
surge-absorbing elements; 

said second and said third semiconductor surge 
absorbing elements each having an upper and a 
lower surface; 

said lower surface of said second semiconductor 
surge-absorbing element contacting said upper 
surface of said second end of said ?rst electrode 
plate; 

said upper surface of said third semiconductor surge 
absorbing element connecting to said upper surface 
of said second electrode plate; 

a resin body covering said ?rst, said second, and said 
third semiconductor surge-absorbing elements; 

said second and said third electrode plates each hav 
ing an exposed portion extending outside said resin 
body; 

said projection having a portion extending outside 
said resin body; and 
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said second semiconductor surge-absorbing element 
and said third semiconductor surge-absorbing ele 
ment being in a sandwich arrangement with said 
third electrode plate interposed between said sec 
ond semiconductor surge-absorbing element and 
said third semiconductor surge-absorbing element. 

22. A multiple-element surge absorber, which com~ 
prises: 

a resin body; 
a ?rst electrode having a ?rst end projecting outside 

said resin body; 
said ?rst electrode being positioned for use as a ?rst 

contact; 
a ?rst surge-absorbing element having an upper sur 

face contacting a second end of said ?rst electrode; 
a second electrode having a ?rst end projecting out 

side said resin body; 
said second electrode being positioned for use as a 

second contact; 
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10 
a second surge-absorbing element having an upper 

surface contacting a second end of said second 
electrode; ' 

a third electrode having a ?rst end contacting a lower 
surface of said ?rst surge-absorbing element; 

said third electrode having a second end contacting a 
lower surface of said second surge-absorbing ele 
ment; 

an intermediate portion of said third electrode pro 
jecting outside said resin body; and 

said intermediate portion being positioned for use as a 
third contact‘ 

23. A multiple-element surge absorber as in claim 22, 
further comprising: 

a third surge-absorbing element having a lower sur 
face contacting said second end of said second 
electrode; and 

said third surge-absorbing element having an upper 
surface connected to said second end of said ?rst 
electrode. 

* * * * * 


